In these studies of the stimulation of embryonic chick pelvic rudiments by somatomedin (Sm) 
Initial experiments revealed that incorporation of sulfate (SO4) by cartilage incubated in buffer fell rapidly after 9 h and reached very low levels by 30 h. Incubation in 40 % normal human serum (NHS) produced significant stimulation of incorporation of SO4 after 4 h, and maintained at least initial levels of incorporation for 24 h. The greatest % stimulation by NHS over buffer was seen with prolonged incubation (44 h). However, specificity for Sm (discrimination between NHS and hypophysectomized human serum (HHS)) was greater with shorter incubation times. The potency of HHS was 11, 42 (Daughaday et al. 1975) and by other investigators (Delcher et al. 1973; Grant et al. 1973) . In these ex¬ periments, we have found the weight of the chick cartilage and the duration of cartilage incubations to be critical factors for the use of this system to measure somatomedin in serum.
METHODS
The validation of a somatomedin (Sm) bioassay system requires an adequate de¬ monstration of assay responsiveness to Sm. Since purified preparations of Sm are not widely available, in practice this requires a clear differentiation between the Sm activities of sera from normal and hypophysectomized individuals (Daughaday et (Almqvist et al. 1961; Daughaday et al. 1974; Hall 1970; Phillips et al. 1974) .
Our modification of the embryonic chick pelvic rudiment assay method has been reported in detail (Daughaday et al. 1975 (Phillips Se Herington 1975 ).
For all experiments described in this study, incorporation of SO4 by cartilage in¬ cubated in buffer without serum is designated "unstimulated", and the incorporation of SO4 by cartilage incubated in the presence of serum is designated "stimulated".
RESULTS
Since the bioassay measurement of Sm in serum requires the comparison of dose-response lines generated by standard and test samples, we first attempted to find optimal conditions for stimulation of cartilage by serum. Fig. 1 (Fig. 1 B) .
To determine whether the fall in SO4 incorporation on prolonged incubation could be due to consumption of critical constituents in the medium, SO4 in¬ corporation was measured in rudiments which were incubated as in Fig. 1 (Fig. 3 B) . Satisfactory precision (X < 0.20) was usually obtained with pelvic rudiments weighing over 0.7 mg.
DISCUSSION
These studies indicate that both incubation time and cartilage weight influence the ability of embryonic chick cartilage to respond to Sm in serum, and deter¬ mine the usefulness of this system for clinical measurements of Sm; incubation time determines cartilage sensitivity to Sm, and both incubation time and cartilage weight determine precision. The time-related decrease in incorpora¬ tion of SO4 by embryonic chick cartilage incubated in buffer (Fig. 1) is similar to that observed on incubation of cartilage from normal young pigs ) and rats (Daughaday et al. 1968 ). The decrease in incorporation of SO4 may be attributed to the absence of (unknown) factors (including Sm) which normally maintain incorporation of SO4 in vivo; presumably the slowed decrease in incorporation of SO4 observed with incubation in 40°/o NHS is due to partial replacement of these factors. (Fig. 1) , these conditions did not allow discrimination between NHS and HHS (condition C, Fig. 2 (Beuttel et al. 1973 ), or to low levels of Sm generated in the absence of growth hormone.
In the studies reported here, lighter cartilage (presumably from younger chicks) was associated with higher unstimulated incorporation of SO4, de¬ creased stimulation by added serum, and lower assay precision (Fig. 3) . The very high unstimulated incorporation of SO4 may be near maximal levels since addition of NHS produced little additional incorporation of S04. Loss of response to serum Sm has also been reported with cartilage obtained from mature pigs , and from foetal and adult rats (Heins et Although these studies define optimal conditions for the stimulation of em¬ bryonic chick cartilage by Sm as carried out in our laboratory, other workers have reported Sm bioassays using somewhat different incubation conditions (Daughaday et al. 1968 (Daughaday et al. , 1975 ; Van , and from hypophysectomized rats and embryonic chicks (Phillips et ah, unpublished) . Because of these complex effects, it is possible that when these media are used, optimal sensitivity to Sm may be apparent at incubation times other than those found in this study. Finally, it should be noted that the quantity of sulfate incorporated by cartilage on incubation in vitro depends on the concentration of sulfate in the medium (Audhya 8c Gibson 1974) as well as on the presence of glucose and amino acids (Hall 1970; Herington et al. 1972; Koumans 8c Daughaday 1963; Salmon 8c Daughaday 1958) . Our medium sulfate concentration was comparable to that of human serum, and it is conceivable that optimal sensitivity to Sm might also be ob¬ tained with different incubation times if the sulfate concentration were dif¬ ferent.
